Introduction
Research into the origin of large igneous provinces (LIPs) worldwide has led some scientists to propose that lithospheric structural discontinuities in part control the location of oceanic plateaus and continental flood basalt provinces [e.g., Hopper et al., 1992; Anderson, 1994] . One of these LIPs, the Cameroon Volcanic Line (CVL) extends across both oceanic and continental lithosphere, but volcanism shows no age progression [e.g., Fitton and Dunlop, 1985] . The continental part of the CVL and surrounding regions can be divided into two domains: a mobile belt in the north and a cratonic belt in the south, with the seismically and volcanically active CVL lying between the two (Figure 1) .
The flexural rigidity (D), or equivalently, the effective elastic thickness (EET or Te), describes the manner in which a plate responds to lateral density variations applied at the surface or within the plate. Studies of T e and its variations within the oceanic plates show that T e is dependent upon the thermal structure of the plate, and studies of the more complicated continental plates also show some thermal dependence, although the temperature is not the only factor that controls T e in continents [e.g., Burov and Diament, 1995] . Thus lateral variations in T e may provide information on the location and depth extent of thermal and structural The area is also dominated by a series of Tertiary-Recent volcanic centers that form the CVL. This 1600-km-long line straddles the west African continental margin, and extends from the Atlantic Ocean to the Biu plateau in northern Nigeria (Figure 1) . Magmatic activity has occurred on the line from 65 Ma to Present and shows no age progression [Fitton and Dunlop, 1985] . A part of the line runs eastward toward the Adamawa volcanic uplift in central Cameroon (Figure 1) 
Data and Grids
The data used in this study were acquired during several surveys carded out in Cameroon and adjacent countries by ( [Nnange, 1991] . All the data were tied to the IGSN71 reference system. A density reduction of 2670 kg/m 3 was used for the Bouguer correction. Latitudes and longitudes were converted to (x,y) coordinates using a UTM projection and a central meridian at longitude 13 ø E. Data were then interpolated to a 18.5-km-spacing grid using a finite ele•nent algorithm [Inoue, 1986; El Abbass et al., 1990] . The total grid has 85 x 79 points (in the x and y directions, respectively), which means 1554 km x 1443 km. The same transformations were applied to the gravity and topographic data. From the total grid, we extracted 33 subgrids of gravity and corresponding topography, each 444 km x 444 km (25 x 25 points). These subgrids (Figure 3 ) were used to perform source depth estimations by spectral analysis of the gravity data and also to estimate the effective elastic thickness (Te) of the lithosphere.
We computed the two-dimensional (2-D) Fourier transform of the data on each subgrid using the algorithm of Singleton [1969] . This allowed us to obtain the spectral amplitudes of Bouguer gravity and topography. Prior to this transformation, the gridded data were mirrored about their eastern and southern boundaries in order to avoid edge effects. This produced data sets twice the original length and width. The longest wavelengths in the Fourier transform exceed the initial dimensions of the grids, due to mirroring, and were rejected before the inversion for T e.
Plate 
Error Estimations on T c
While computing the power or radial spectrum for source depth estimations, errors due to three important points must be considered: the window size, the data spacing, and the selection of the linear segments on the plots [Dimitriadis et al., 1987] . Regan and Hinze [1976] show that for gravity fields, a window size of 6 times the source depth is required for less than 10% information loss. In our case, each grid is 444 km x 444 km, and we limit depth estimates to 74 km. Grid spacing also affects the depth estimation. According to Cianciara and Marcak [1976] , the shallowest depth estimate from a power spectrum must be at least 40% of the grid spacing interval. Since our grid spacing is approximately 18.5 km, this equates to shallowest estimated depth of 7.4 km. The third source of error relates to the choice of the regression lines. In general, more than one linear segment can be seen on the plots; the high frequency components indicate noise effects, the low frequencies indicate the regional effects, and the intermediate frequencies represent the target sources. In this study, we present and discuss only the results corresponding to the depth to the crust-mantle boundary. In order to choose the proper wave band for this depth, we use seismic refraction constraints. That is, on the spectrum corresponding to the only region where some seismic 
T c Map and Interpretation
The values of Table 1 
where n is the number of independent Fourier coefficients in a given wave band. Note that from (3), if a wave band contains a 
Density Model and Inversion for D
We inverted the observed coherence using the method of Forsyth [1985] , briefly summarized here. We assume that several factors contribute to the observed Bouguer anomaly in each grid. We also assume that density contrasts occur at two interfaces producing surface topography (H) and relief at the Moho (W). We then chose a simple two-layer density rnodel for all the 33 subgrids (Table 2) . This model takes into account both the surface and subsurface loads. Thus, according to this model, the relief on each density contrast has components resulting from loading on the two interfaces [Forsyth, 1985] where H is the surface topography, W is the relief at the Moho, and subscripts t and b stand for top (or surface topography) and bottom (or base of the crust) loads, respectively. Equation (6) is simplified by assuming that surface and subsurface loads are independent processes, which means that the cross products HtWt, HbW t, etc., in the expressions for the spectra E H, E G, and C s are cancelled in the formula for )02 . In this case, the flexural rigidity can be determined uniquely [Forsyth, 1985] . For the 33 grids, we first assume a flexural rigidity and solve for H t, H b, W t, and W b. After that, we estirnate the predicted coherence using (6) for a range of flexural rigidities. Table 2 shows a listing of the physical parameters used to estimate the observed and predicted coherence for all the subregions.
Description of Coherence Models
The observed coherence and the best fit model of computed coherence for the 33 subgrids are shown in Figure 7 . These plots allow comparison between elastic plate thickness beneath active and inactive volcanic areas, sedimentary basins and cratonic subregions. For all the grids, the coherence is close to zero at short wavelengths and gradually approaches 1 at long wavelengths where the plate is weak and deflected by surface and/or subsurface loads. At short wavelengths, the plate is strong enough to support topographic loads with no corresponding Bouguer gravity anomalies. The transition from low to high coherence occurs within a narrow wave band, with large error bars caused by wavenumber averaging in fall- (Table 3) . The lower value corresponds to grid 20 located at the Benue trough axis, while the highest error is obtained for grid 6, the eastern part of Chad basin. Since both parameters are varied, we can draw, for each grid, arms error contour map for T c versus T e. After we have selected the best fitting model (Te), the shaded region in each rms error contour drawing sets the upper and lower confidence limits for T e (Figure 8) . The minimum rms residual is increased by no more than 0.12 to give the rms contour for the limits to T e. This approach is illustrated in Figure 8 , and the minimum and maximum T e curves for the three selected grids (20, 2,6 and 5) are also shown. For the first contour map (Figure 8a, grid 20) , the best fitting model gives a T e value of 18 km (with T c = 28 km), the minimum is 14 km and the maximum is 20 km. Thus the T e value for this grid is 18 +2/-4 km. Figure 8b (grid 26) shows that the best fitting model corresponds to a T e of 30 km (T c = km, respectively. In a third case, if the best fitting model yields a T e estimate of 40 km which is the upper boundary of our predicted models (Te was varied from 10 to 40 km), then the upper limit of the models is modified to resolve for the maximum Te value. This is illustrated in Figure 8c (grid 5), where the minimum rms error corresponds to a T e and T c of 40 and 10 km, respectively. The minimum of T e is 28 km, and the maximum is out of limit. Note that although Tc is not well constrained by the inversion of the coherence in most cases (e.g., Figure 8) , the values on Table 1 are within the range of those of Table 3 A combined interpretation of geological and geophysical data suggests that the Benue trough was subjected to major tectonic extension and shear deformation phases. These results also suggest a zone of weakness in the lower crust, as well as a mechanically weak lithosphere. [Tabod, 1991] . The area is also characterized by a normal 35-km continental crust. The important implication of these related studies is that the lithosphere beneath the CVL is weak, probably due to thermal and magmatic activities. The Adamawa volcanic uplift, which is the northeastern limit of the CVL, has a relatively low T e (14-16 km). This uplift is characterized by a long-wavelength negative Bouguer anomaly and altitudes greater than 800 m. Teleseismic delay time studies revealed the presence of anomalously hot upper mantle beneath the Adamawa uplift [Dorbath et al., 1986] . The depth to this anomalous body (70 to 90 km) was inferred from spectral analysis of the gravity data [Fairhead and Okereke, 1988; Nnange, 1991; Poudjom Djomani et al., 1992 , 1993 . The gravity studies suggest that this upper mantle body is the source of the negative gravity anomaly [e.g., Poudjom Djomani, 1993] . By analogy to oceanic swells, Ebinger et al. [1989] suggested that weakening of the lithosphere beneath volcanically active continental swells, as the Adamawa uplift here, could be due to thermal activity.
The Adamawa uplift is also characterized by the CASZ, a major dextral shear associated with mylonite belts. These mylonites originate from a dynamic or high-grade metamorphism resulting in mineral crushing and thus delineate a weak zone. Recent earthquakes of magnitude 4.8 and focal depth 10-11 km, with epicenters located along the Foumban shear zone, part of the CASZ, have been recorded [Nnange et al., 1985; Nnange, 1988] suggesting that the area has been reactivated in Recent times. The crustal thickness in this area determined in this study is about 22 km and is consistent with seismic refraction studies and petrologic data [Girod et al., 1984] . These geological and geophysical results suggest that the lithosphere is weak beneath the Adamawa uplift and thus beneath the CVL. This zone of weakness may be a preferred conduit for magma to reach the surface.
Of a different interest are the Congolese craton and the Chad basins. These areas are characterized by higher Te values (-40 km). As we have previously discussed, although the values are great, they are still small as compared to those of other stable cratonic areas. In the Congolese craton, the average crustal thickness deduced from gravity data is 40 km and there is a positive relationship here between T e and T c, with thick crust (high Tc) correlated with relatively high T e. In the Chad basins, the Bouguer anomaly map shows positive anomalies with patterns similar to those of the well known West African craton border (Plate 2). These anomalies are interpreted by Louis [1970] and Freeth [1984] Our results point out that T e is low beneath active volcanic and rift areas (14-20 km) and is rather high in cratonic areas (-40 kin). We can generalize from our results and emphasize that in continental areas there is obviously a relationship between T e, tectonic activity, and the stability of the lithosphere. In other words, heating, rifting, seismic and magmatic activities could weaken the mechanical lithosphere; thus, in areas affected by such processes, one expects relatively low flexural rigidity. No assumption is made here about the age/temperature dependence of T e, because of a lack of information on geotherms in the study area. However, the anomalously hot upper mantle beneath the Adamawa uplift and the relatively low T e estimates found in this study suggest that the two parameters (i.e., T e and temperature) are inversely proportional, with higher temperature and volcanism corresponding to lower T e values.
